Fluorimetric analysis of recombinant p15 HIV-1 ribonuclease H.
We have exploited the sole tryptophan residue (Trp535) in the ribonuclease H (RNase H) domain of human immunodeficiency virus type 1 reverse transcriptase (HIV-1 RT) to study features of the isolated polypeptide (p15 RNase H) by fluorescence spectroscopy. Incubation of purified p15 RNase H with a synthetic RNA/DNA hybrid was accompanied by an alteration in Trp535 fluorescence intensity. This property was used to determine an apparent binding constant (Kapp) of 3.5 x 10(6) M-1 for p15 RNase H complexed with poly(rA)/oligo(dT)12-18 and an occluded site size of 4 nucleotides. A cooperativity coefficient (omega) of 910 was also determined which indicated that nearly three logs of the Kapp were due to cooperativity effects. Recombinant p15 RNase H preparations containing mutations at position 478 (Glu478-->Gln478) or 539 (His539 -->Phe539), which are highly conserved between bacterial and retroviral RNases H, were also analyzed. Under the same conditions, these mutants failed to bind the RNA/DNA hybrid, although they were structurally similar to the wild type polypeptide. Fluorescence spectroscopy thus appears to be an alternative and sensitive means of analyzing functional properties of the purified RNase H domain of HIV-1 RT under a variety of conditions.